Rigid gas-permeable contact lenses and severe higher-order aberrations in postsurgical corneas.
Even in the absence of significant residual refractive error, patients can be highly symptomatic after corneal refractive surgery. The presence of glare, halos, monocular polyopia, and loss of contrast are principally caused by the presence of higher-order aberrations. This study investigated the efficacy of rigid gas-permeable contact lenses in reducing these higher-order aberrations. In a prospective study, 20 eyes of 10 consecutive, highly symptomatic patients who had undergone refractive surgery were fitted with semiscleral rigid gas-permeable lenses (Macrolenses). The most successful lens design for each patient was evaluated by using ray-tracing aberrometry (iTrace). The cohort had a mean uncorrected visual acuity of 20/30 and a mean best spectacle-corrected visual acuity of 20/25. The mean visual acuity with the treatment lenses was 20/20. The contact lenses reduced the combined higher-order aberrations by a mean of 65% (range, 30%-77%), combined coma by 71% (range, 39%-93%), spherical aberration by 82% (range, 41%-100%), and trefoil by 44% (range, 90% reduction to 727% increase). Multiple linear regression showed a high correlation with preoperative levels of myopia and mesopic pupil area as independent variables and postoperative spherical aberration as the dependent variable (R(2) = 0.82, SE = 0.09, F = 31.08, P<0.0001). Rigid gas-permeable contact lenses were shown to reduce elevated total higher order aberrations to normal levels in all cases following corneal refractive surgery. The mean reduction was 66% for total higher order aberrations and 83% for spherical aberration. Correlation was shown between high preoperative refractive error and pupil size in relation to postoperative spherical aberration.